SUMMARY A strategy for testing thyroid function with discretionary assay of thyroid stimulating hormone (TSH) following initial measurement of total plasma thyroxine (tT4) was retrospectively evaluated in relation to the diagnosis of primary hypothyroidism. Over a two year period 14 641 tT4 assays were done and 6887 TSH assays, of which 29% were initiated in the laboratory. The percentage of raised TSH values (over 5 mU/l) was similar to those for clinician and pathologist initiated requests (23-2% and 23-6%).
nmol/l (7 8 gg/100 ml), in whom TSH was not requested, was 5-3%. Most of these raised TSH results could be readily explained by information available to the requesting clinician but not given on the request form.
In February 1983 this department took over the routine thyroid hormone assays for the Middlesex Hospital due to an internal transfer of services. Before undertaking the assays a strategy for testing thyroid function was planned to offer clinicians an efficient service and minimise the costs by avoiding the performance of unnecessary tests. This paper considers the strategy chosen in relation to the investigation of hypothyroidism, its evolution during use, and an investigation of its validity.
Material and methods
Initially in February 1983 the tests offered routinely were: total thyroxine (tT4), total tri-iodothyronine (tT3), and thyroid stimulating hormone (TSH). Free thyroxine (fT4), thyroxine binding globulin (TBG), thyroid antibodies, and thyroid stimulating immunoglobulins were also available in other departments. In June 1984 the tT3 measurements were replaced by an assay for free T3 (fT3). Table I shows the analytical methods used and the adult reference ranges.
Requests were divided into five main categories: 1 Follow up of known thyroid disease. Total thyroxine was used as the routine thyroid function test applicable to all diagnostic groups; this hormone was measured daily. Total tri-iodothyronine or fT3 was used in the further investigation of hyperthyroidism and TSH in the elucidation of hypothyroidism. When thyroxine, thyroxine combined with some other thyroid related hormone, or "thyroid function tests" were requested, a total T4 was initially measured. The few remaining requests were vetted; inappropriate requests (such as TSH in hyperthyroidism or T3 in hypothyroidism) were given a tT4: for the remainder (usually for TSH measurement after thyrotrophin releasing hormone (TRH) stimulation the tests requested were performed.
When the tT4 result was available all the request forms were examined either by a member of the clinical staff of the department (consultant or senior registrar) or by the non-medical lecturer running the radioimmunoassay section of the laboratory. On the basis of the tT4 result and the clinical information given further tests might be perfonned whether or not 293 Table 3 shows the results grouped according to tT4 and TSH values.
A 5 7% incidence of cancelled tests lay outside the reference range. As this seemed to be unacceptably high, the case records of these patients were examined to discover whether any of these patients had a known history that could account for the results but which had not been given on the request form. Table  4 lists the relevant patient details that were discovered. Of the 10 patients whose notes were available (the two other cases were samples sent from another hospital), nine had known thyroid problems, which had not been referred to on the request form, and one was receiving stilboestrol. Interestingly five of these requests had been made by a single consultant physician.
TSH ANALYSES ON SAMPLES ON WHICH ONLY TOTAL THYROXINE WAS REQUESTED AND MEASURED
One hundred and eighty eight samples were selected from the tT4 analyses performed in November and December 1984. The only criterion for selection was that the tT4 was below 100 nmol/l (7-8 tg/100 ml) and that no further tests had been requested or performed on these samples. Ten samples were found to have a raised value of TSH (above 5 mU/l). Table 5 shows these results grouped by tT4 and TSH. Of these results, 5-3% lie outside the reference range. The notes of these patients were examined and Table 6 shows the relevant information discovered.
Discussion
The retrospective analysis of TSH on samples where requests for this hormone had been cancelled in the laboratory showed that in most cases the decision to cancel tests was valid. In all 10 of the cases where the TSH result was subsequently found to be abnormal tT4 nmol/l x 0-078 = pg/100 ml. and the patients' notes were available there was either known thyroid disease or a change in binding protein values. Had this relevant information-been given on the request form the TSH would almost certainly not have been cancelled. The further analysis of the samples on which only tT4 was requested and performed showed that eight of these patients had known thyroid problems. Five were geriatric admissions with hypothyroidism which was known to have been untreated or undertreated. One particular patient (case 7) was receiving amiodarone, which affects thyroid hormone metabolism; because of his unstable heart condition the clinicians did not wish to stop the amiodarone or treat him with thyroxine.
The two other cases in this group with raised TSH values remain unexplained. In both cases the TSH increase was slight, and later thyroid function tests were all normal. A transient physiological rise in TSH may have occurred.
A review of 2000 requests for thyroid hormone measurement showed that in no case had the clinician 
